Egr-1 enhances drug resistance of breast cancer by modulating MDR1 expression in a GGPPS-independent manner.
The multidrug resistance 1 (MDR1) gene product P-glycoprotein is an ATP-dependent efflux pump associated with chemotherapy failure in breast cancer. In the present study, we show that paclitaxel induces MDR1 expression in the MCF-7 breast cancer cell line in a MAPK/Egr-1-dependent manner. Paclitaxel exposure activated the Erk1/2/MAPK pathway and promoted the accumulation of the early response transcription factor Egr-1 in MCF-7 cells. Egr-1 binds to the GC element on the proximal MDR1 promoter to enhance MDR1 transcription. Loss of Egr-1 function in paclitaxel-resistant MCF-7 cells decreased MDR1 expression, whereas inhibiting Erk1/2 activity reduced both Egr-1 accumulation and MDR1 expression. These findings suggest that Erk1/2-induced Egr-1 accumulation activates MDR1 transcription and thereby induces the drug resistance observed in paclitaxel-resistant MCF-7 cells. Further mechanistic studies indicate that Egr-1 most likely does not induce the constitutive activation of Erk1/2 through its target gene geranylgeranyl diphosphate synthase (GGPPS), which regulates Ras prenylation. Indeed, our results suggest a novel pathway by which paclitaxel induces MDR1 expression, possibly illuminating a potential target pathway for the prevention of MDR1-mediated drug resistance.